Professional liability risks exist in the practice of ultrasound. In this article, basic aspects of medical negligence are reviewed. The guidelines published by ACOG and AIUM are presented and discussed relating to the importance of instrumentation and safety, documentation, and indications for first, second and third trimester ultrasound examinations as well at the content of these examinations. Litigation related to ultrasound is presented and the controversial nonmedical use of ultrasonography is discussed.
INTRODUCTION
Ultrasound has revolutionized the practice of obstetrics and gynecology in first generation more than any other innovation. However, practitioners should be aware of the medicolegal risks.
Obstetric ultrasound plays a vital and increasingly frequent role in legal actions, either as the focus in a case alleging wrongful birth in which an anomaly was not diagnosed and the mother was deprived of a chance to terminate her pregnancy; or as a significant or contributing factor in a case alleging negligent obstetric care with resulting damage to the infant-plaintiff or mother.
This chapter will focus upon the general aspects of a medical negligence case as they relate to the performance of the obstetric ultrasound examination, summarize the recommendations of both the American College of Obstetrics and Gynecology (ACOG) and the American Institute of Ultrasound in Medicine (AIUM), regarding the performance of these examinations, and outline potential areas of negligence and discuss ways to avoid them.
MEDICAL NEGLIGENCE
In order to establish negligence, the plaintiff must show that there was: • A duty recognized by the law • A breach of that duty, in that there was a failure on the part of the physician to meet what was considered to be the standard of care at the time the treatment was rendered • A causal relationship between the treatment and the resulting injury, and • Actual loss or damage to the plaintiff. 1 Obstetric ultrasound cases may include allegations of a failure on the part of the maternal-fetal medicine specialist performing the ultrasound to fully advise the obstetric patient regarding the medical aspects of her case, given his specialized training in the field of high-risk obstetrics. The maternal-fetal medicine specialist has a duty to the patient and should clearly define the extent of his role in the patient's care, whether he or she is co-managing a patient, rendering consultative services or only performing antenatal diagnoses.
Generally, damages are easily established, granting either or both the departure from the accepted standards of care and the causal connection between that breach and the damages as the major focus of the litigation. Standard of care is most commonly established by the testimony of an expert witness whose knowledge, training or experience qualifies him to testify as to the standard of care.
2 These experts are limited by the state of medical knowledge and standards of practice at the time of the alleged negligence.
2
While these standards were previously limited to local legal requirements, they have expanded to those practiced nationally, given the recent advances in communication and dissemination of medical information. Although guidelines promulgated by various organizations do not establish the standard of care introduced at trial, the obstetric ultrasound practitioner should be aware of the recommendations of ACOG and the AIUM. These organizations have published recommendations regarding guidelines, instrumentation and safety, documentation, indications, examination content and quality control. They periodically issue clinical recommendations. These guidelines are designed to inform the practitioner, so that he or she is aware of currently suggested practices in this ever-evolving discipline. 4 The AIUM concurs and emphasizes the 'as low as reasonably achievable' (ALARA) principle, which means that the lowest possible ultrasonic exposure setting should be used to gain the necessary information.
GUIDELINES

5
DOCUMENTATION
The AIUM has published a standard for documentation of an ultrasound exam which can be obtained from the AIUM's website, www.aium.org. 6 These guidelines recommend that a permanent record of both the images and the interpretation of the ultrasound be recorded in a retrievable format and should be kept in accordance with the relevant requirements of local legal and healthcare facilities. The AIUM suggests that the documentation include the patient's name and identifying numbers, such as a social security or medical record number, the date of ultrasound exam and image orientation on all recorded images. Additionally, the healthcare provider's name, type of ultrasound examination and identification of the sonographer/sonologist should be included on the accompanying report. 6 A preliminary report of the findings may be provided and a final report should be included in the patient's medical record. Within the final report, limitations of the examination should be noted, biometric data, including variations from normal size, should be accompanied by measurements and a final report should be completed, and transmitted to the patient's healthcare provider. Depending on the circumstances, the results may need to be directly conveyed to the patient's referring health care provider and documentation of this communication is recommended. 6 ACOG has noted 'Absence of visual image documentation eliminates the possibility of future review or clinical reintegration and weakens the defense against an allegation that an incomplete or inadequate study was performed'. 3 
INDICATIONS
The AIUM has published indications for first and second obstetric ultrasound examinations, which are listed in Tables  1 and 2 . 5 When there is no indication, ACOG has commented that, while it is reasonable to honor a patient's request for an ultrasound, based upon the limitations of the various studies analyzing the benefits of routine screening and their equivocal results, a physician is not obligated to perform an ultrasound in a low-risk patient without indications. 3 The authors have argued that all pregnant women should be offered a quality second trimester ultrasound examination in clinical settings where it is available. 7 Further, it has been argued that pregnant women should also be offered a quality first trimester ultrasound examination in clinical settings where it is available. 8 Currently, ACOG has recommended that all pregnant women, regardless of their age, should be offered screening for Down syndrome in a quality manner.
9
EXAMINATION CONTENT
The AIUM has published a practice guideline for the performance of an antepartum obstetric ultrasound examination in conjunction with ACOG and the American College of Radiology (ACR). 5 The components of a first 
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trimester ultrasound examination and second and third trimester examinations are listed in Tables 3 and 4 . The AIUM and ACOG use the terms 'standard,' 'limited' and 'specialized' to describe the types of obstetric ultrasound performed during the second and third trimesters. Standard and limited examinations are defined by their components and the components of a specialized examination are determined on a case by case basis. 3, 5 Standard examinations include an evaluation of fetal presentation, amniotic fluid volume, cardiac activity, placental position, biometry and an anatomic survey. An examination of the uterus and adnexa is also suggested if technically feasible. 3, 5 Limited examinations are performed for a specific indication, such as identification of fetal presentation, evaluation of fetal cardiac activity or amount of amniotic fluid and are appropriate when a standard examination has already been performed. In such cases, an anatomic survey is not necessary. • Fetal number should be reported.
• Evaluation of the uterus, adnexal structures, and cul-de-sac should be performed. • Fetal cardiac activity, number and presentation should be reported.
• A qualitative or semiquantitative estimate of amniotic fluid volume should be reported.
• The placental location, appearance, and relationship to the internal cervical os should be recorded. The umbilical cord should be imaged and the number of vessels in the cord should be evaluated, when possible.
• Gestational age assessment.
• Fetal weight estimation.
• Maternal anatomy. Evaluation of the uterus and adnexal structures should be performed.
• Fetal anatomic survey.
• The following areas of assessment represent the essential elements of a standard examination of fetal anatomy. A more detailed fetal anatomic examination may be necessary if an abnormality or suspected abnormality is found on the standard examination. Specialized examinations include the biophysical profile, fetal Doppler studies, fetal echocardiography and those examinations that are done when it is necessary to evaluate a specific question or to evaluate a specific or suspected fetal anomaly or maternal biochemical screening test. These examinations should be performed by operators with specific experience in the relevant area. 3, 5 
QUALITY CONTROL
Following the results of the routine antenatal diagnostic imaging with ultrasound trial (RADIUS) published in 1993 10 and other studies which indicated that the detection of anomalies was dependent on the experience of the operator, the AIUM began to offer voluntary medical facility accreditation for ultrasound practices. This process reviews the qualifications of the facility's practitioners, the type of equipment and its maintenance, including the proper methods of antimicrobial cleaning and/or chemical sterilization and storing of transducers to prevent contamination between patients, and methods of reporting and storage. 11 The acquisition and maintainance of such accreditation ensures compliance with current organizational standards, is recommended and is often required for reimbursement for obstetric ultrasound studies by various insurance companies. A recent study in which practices that sought and received accreditation were re-evaluated 3 years later, found that these practices had improved compliance within accepted standards, and therefore concluded that this improvement would translate into an enhancement of the quality of practice.
11
LITIGATION RELATED TO ULTRASOUND
Sanders had tracked litigation related to ultrasound. Since, there is no reliable system of tabulating legal cases that are filed, many cases are dropped following the review of a competent expert, the majority of cases settle out of court and not all of those that do go to court are reported, this task has been made especially difficult. In 2003, Sanders published his latest series documenting the types of cases he reviewed that were filed between 1997 and 2002. 12 When categorizing suits by specialty, predictably those relating to obstetric ultrasound were the most common of all those involving ultrasound examinations, followed by gynecologic examinations. Suits relating to obstetric ultrasound can be expected to have large economic damages because damages are based upon the life-expectancy of the infant-plaintiff, thereby rewarding plaintiff's attorneys with large contingency fees. Sanders found that the missed fetal anomalies are now the most common reason for litigation, comprising over half of the cases in his most recent series. Table 5 documents Sander's tabulation of the possible ways to be sued when performing ultrasound.
13
NONMEDICAL USE OF ULTRASONOGRAPHY
The AIUM has published the following 'prudent use' statement, endorsed by ACOG.
'The AIUM advocates the responsible use of diagnostic ultrasound. The AIUM strongly discourages the nonmedical use of ultrasound for psychosocial or entertainment purposes. The use of either two-dimensional or threedimensional ultrasound only to view the fetus, obtain a picture of the fetus or determine the fetal gender without a medical indication is inappropriate and contrary to responsible medical practice. Although there are no confirmed biological effects on patients caused by exposures from present diagnostic ultrasound instruments, the possibility exists that such biological effects may be identified in the future. Thus, ultrasound should be used in a prudent manner to provide medical benefit to the patient.' 14 This position has been ethically defended.
15
CONCLUSION
Physicians who perform obstetric ultrasound can expect to be subjected to increasing legal risk. While knowledge of 
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and comportment with the published recommendations and guidelines of ACOG and the AIUM does not offer complete protection from legal risk, they help to both avoid and to defend oneself. Failure to comply with such standards has the potential to make any subsequent legal case more difficult to defend.
